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Arm Debugging and Profiling Tools Training

- Teach how to use Arm Forge

o DDT: parallel debugging
o MAP: profiling
o Performance Reports: performance characterization

* We don’t cover GPU this time - no GPU licenses
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Arm Debugging and Profiling Tools Training

 Tutorial team:
*  NERSC: Woo-Sun Yang and Laurie Stephie
« Arm: Ryan Hulguin (lecturer), Beau Paisley, Srinath Vadlamani, Timothy

Duthie

9 am
9:10
9:20
9:55
10:15
10:30
10:50
11:30

12 noon

l ‘E i: 12:30-2:00 pm

Welcome and Introduction

Intro to Arm tools; remote client setup
Arm DDT

Memory debugging & hands-on

Break

Arm Performance Reports & hands-on
Arm MAP & hands-on

Using Forge for Python codes

Break

Work on your own codes

Woo-Sun
Ryan
Ryan
Ryan

Ryan
Ryan

Ryan and Laurie
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Ryan, Beau, Srinath, Timothy, Laurie, Woo-Sun e
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Afternoon Session

« Working on user codes with Arm engineers/NERSC staff
Five users have signed up
Zoom breakout room for a code team

* https://docs.google.com/spreadsheets/d/1lrwk1o0Ut7YHNG7
qDz5MX1nOk4H2720 dMH3WaqV4sO1CU/edit?usp=sharin
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https://docs.google.com/spreadsheets/d/1Irwk1oUt7YHnG7qDz5MX1nOk4H2ZO_dMH3WgV4sO1CU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1Irwk1oUt7YHnG7qDz5MX1nOk4H2ZO_dMH3WgV4sO1CU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1Irwk1oUt7YHnG7qDz5MX1nOk4H2ZO_dMH3WgV4sO1CU/edit?usp=sharing

If You Are Far Away from NERSC

Remote X window GUI over network: painfully slow responses due to
high latency in X window connections

e Two solutions:
NoMachine (formerly NX)

O

O

Improves X window performance
How to install and use: https://docs.nersc.qov/connection/nx

Arm Forge remote client

Download:
https://developer.arm.com/tools-and-software/server-and-hpc/downloads/arm-forge

Configure:
https://docs.nersc.gov/development/performance-debugging-tools/ddt/#reverse-connect
-using-remote-client

Start the client on your laptop/desktop, start a batch job on Cori, and connect them --
see Ryan’s talks/demos
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https://docs.nersc.gov/connection/nx
https://developer.arm.com/tools-and-software/server-and-hpc/downloads/arm-forge
https://docs.nersc.gov/development/performance-debugging-tools/ddt/#reverse-connect-using-remote-client
https://docs.nersc.gov/development/performance-debugging-tools/ddt/#reverse-connect-using-remote-client
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Using Arm Forge Remote Client

arm

et | (1) Select ‘Configure’ to create a

canfiguration for a NERSC machine

program

%ET 2nd entry in Host Name: for a MOM

node - cmom0], ..., cmom0O06 for Cori
arm

MAP OPTIONS € Remote Launch Settings

Remote Launch:

Connection Name: cori

o 3 Host Name: wyang@cori.nersc.gov wyang@cmom02.nersc.gov

Remote Installation Directory: /global/common/sw/cray/sles15/x86_64/allinea-forge/default

Remote Script /global/common/sw/cray/sles15/x86_64/allinea-forge/remote-init

Always look for source files locally

Support KeepAlive Packets: Enable
Tutorial
;::‘of:;: Interval:
B roits Clert Proxy through login node
lemote Client ?
Test Remote Launch
N I
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Using Arm Forge Remote Client (Cont'd)

(3) Select the configuration

Run and debug a program
Attach to an already running program

Open a core file from & previous run,

Manually launch the backend yourself

OPTIONS

Remote Launch:

V. Off
Configure...

(4) Log into cori (example below: authenticate using
password+OTP); if you set SSH to use sshproxy keys instead,
you are NOT prompted to type pw+OTP (see the MFA
webpage)

Connect to Remote Host

Connecting to wyang@cori wyang@cmom02 ...

<< Hide Terminal
Unauthorized or improper use of this system may result in administrative
disciplinary action and civil and criminal penalties. By continuing to use
this system you indicate your awareness of and consent to these terms and

conditions of use. LOG OFF IMMEDIATELY if you do not agree to the conditions
stated in this waming.

Login connection to host cori09 :

Password + OTP: |
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Using Arm Forge Remote Client (Cont'd)

(5) Submit a batch job on a NERSC
machine and start DDT

$ salloc -N 2 -C knl -t 30:00 -gq debug

$ module load allinea-forge
$ ddt --connect srun .. ./jacobi mpiomp

(6) Acceot the connection request

A new Reverse Connect request is available
from nid02410 for Arm DDT.

Command Line: --connect srun -n 32 -c 16 --
cpu-bind=cores ./jacobi_mpiomp

Do you want to accept this request?

Help Accept Reject

(7) Set parameter and run

Run: srun -n 32 -c 16 --cpu-bind=cores . /jacobi_mpiomp Details

Command: srun -n 32 -c 16 --cpu-bind=cores . /jacobi_mpiomp

OpenMP
CUDA
Memory Debugging

Plugins: none Details

Help Options Run Disconnect
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raining materials

* |In /global/cfs/cdirs/training/2020/arm-tools
on Cori

* Hands-on materials in the handson directory

- Python code for demo in the gpu specter directory

o README.md for info on how to
» Clone a code repository to your current directory
«  Copy data files
- Create a conda environment
*  Run with or without Arm Forge

* $cp -r /global/cfs/cdirs/training/2020/arm- tools .
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Job Submission Using Reservation

* Node reservation
o 100 KNL nodes; 9 am-2 pm
o Name of the reservation: armtools
o Project account to charge to: nintern
o Use debug or interactive QoS

$ salloc -N 1 -C knl -t 30:00 -g interactive \
-A nintern --reservation=armtools

- If all the reserved nodes are taken, use your own project
account
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